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Introduction 

Atmospheric deposition Is «n Important pathway by which chlorinated organic compounds enter 
the Great Lakes- Total polychlorinaled biphcnyls (PCB) and nrganochlorine pesticides have been 
reported in rain and snow samples collected In the Great Lakes basin since the mid-1970s {e.g. 
Murphy and Rzesiutko (1977) and Strachan and Huneault. (1979)). These compounds are 
ubiquitous and are often detected even In isolated locations. Long range transport has been 
implicated for the movement and wide distribution ol chlorinated organic compounds throughout 
the Great Lakes basin (Swackhamei rt sj„ 1988). 

Chlorinated organic compounds are monitored by the Deposition Monlloring Group of the Air 
Resources Branch at four rural, shoreline sites around the Great Lakes (PL Peh-e, Port Stanley, 
Shallow Lake and Turkey Lake) , an urban shoreline sile near Toronto and Inland at Dorset (Figure 
1). Dorset la a rural site, with no known local sources o( the target compounds. The Dorset lite 
provides a basis upon which background levels and sampling precision may be estimated and 
serves as a long-range transport receptor site- The Toronto Island sile Is part ol Ihe Remedial 
Action Plan (RAP) For the Toronto waterfront and is representative of an urban environment. The 
major objectives of the organic deposition monitoring network are to determine the Identity and 
concentrations of trace organics in air and precipitation and to quantify atmospheric deposition of 
toxic trace organics to the Great Lakes. 

A summary of mid-1988 to mid-1989 concentration data of some chlorinaied organic compounds in 
air and precipitation Is presented here. The data reported Is more precise than earlier data te-f, On 
H at. 1988) because of increased analytical sensitivity. Greater sensitivity was achieved in part by 
increasing analyte concentrations in the sample extracts. 

Metliods 

Precipitation inputs of organochlorine pesticides and PCB are collected over 28 days with 
automated M.I.C. Type B wet only collectors. A gravity-fed XAD-2 resin adsorbent column 
concentrates non-polar semi-volatile organic compounds in sr'tu. A glass-fibre particulate filler Is 
located upstream (Figure 2), Sample volumes are usually greater than 10 litres over 28 days- 
Sampler efficiency is typically BO-90%. High volume (Hi-vol) air samplers incorporatingjlass-flbre 
niters and XAD-2 resin cartridges are used to sample for chlorinated pesticides and PCBs in air 
(Figure 3). Airflow is controlled at 0-42 m'/s- Volumes collected are approximately 2500 m 1 . over 
4 days. Analysis for total PCS and organoctuorine pesticides is based on solvent extraction and 
evaporation or the extract lo increase the analyte concentration factor, florisil column fractionation 
and dual column high resolution gas chromatography with electron capture detection 
(HRGC/ECD). The compounds are identified by their retention times and quantitated by 
measurement of peak areas relative to calibration slandards- 

Resultj an d Discussion 

Summary statistics for precipitation are reported for HCB (HexacWorobenzenel, total PCB (sum of 
Individual congeners) and a- and y-BHC (Hexachlorocydohexancl for Ihe period April 1988 to 
April 1989 (Table 1). Summary statistics for air are reported from September 1988 to April 1989 
(Table 1). All data are reported as concentratjoris for filter plus cartridge. PCB, HCB, and a- and 
y-BHC arc Ihe most commonly delected compounds in precipitation and air. Other species (f.g. 
DDT group and chlordane) are observed only intermittently and are not reported here. PCB are 
found in 68% of all precipitation samples analyzed- HCB, 0.-BHC and y-BHC are found in 37%, 
39% and 22% of precipitation samples. Reported positives (samples with target compound 
concentrations greater than minimal detection limits) are much greater In air samples Percentage 
of air samples with reported positives ranges from 79-1% for PCB to 75% for v-BHC. Air data are 
considerably greater than minimum levels of detection because of Ihe large sample volumes 
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a»llecu\t. 

Wry tew positives wen 1 reported fur precipitin ion samples collected during 1986 and 1987 (Orr et 
nt. r 19&8), Using a limited number of samples, volume weighted concentrations were reported by 
Reid d A 11988) for 19B7 data. HCB ranged from 0.03-0.39 ng/l, a-BHC from 0-37-BJQ ng/l and 
Y-BHC from iV-7 A ng/l. Volume weighted mean concentration* for 1988/89 data are comparable to 
these results (Tabic !> The 1988/89 data were obtained using a more sensitive analytical method. 
Sensitivity was enhanced overall by increasing the an4Jy.e concentration factor. Sensitivity for PCB 
was improved through quantitation of specific congeners. This decreased detection limits by 2 
order* of magnitude for PCB but only by a factor of 2 for HCB, o>BHC and y-BHC The 
relativity low percentage of positives reported in this paper for all of the target compounds except 
r*CB imply thai prccipilalion concent rations for many of the target compounds remain at or below 
the detection limit. 

Within site variability in precipitation concentrations of the target species if generally greater than 
thai between sites (Tabic 1) It is not known why PCB concentrations in precipitation are much 
greater *! Dorset and Pt Pctrv. It is interesting that elevated PCB levels an* also reflected In the 
air samples from these itlaf, There are no local PCB sources near Dorset or Pt. Petre. HCB, a- 
and Y-BHC and PCB eimcei. (rations in air arc relatively uniform both within and between sites. 
Air concentrations are comparable to data reported at other continental locations in North America 
and EtrnpC (eg. Bidlenun el al., 1988 and Atlas and Giam, 19881 and to those reported by Or ef 
At. (1988) for 1987 air samples collected at Dorset and Port Stanley. 

Conclusions 

Preliminary data have been presented from a network operated by the Ontario Ministry of the 
Environment. There b good general agreement between these results and other findings in the 
literature. The following areas to Improve the monitoring effort have been Identified and should 
be addressed: 

Re commend a t io n s 

t) The data presented here are preliminary and limited to relatively few sites. No data is 

available from the western end of Lake Superior or from Lake Michigan. The network 
needs to be expanded to include more sampling, sites to improve representativeness and 
properly characterise Great Lakes deposition. At least 2 sites should also be collocated as a 
quality control. 

2) Data arc available for only a single year. Data must be collected over a period of several 
years to characterize long term atmospheric inputs and Identify processes trt seasonal 
variability in deposition 

3) Sampling methods need to be extended to distinguish between organic inputs in rain, snow, 
particle deposition and vapour exchange. In particular methods need to be developed to 
quantify dry deposition. Dry deposition is very difficult to quantify because of the 
inadequate size of the data set and large uncertainty in estimating deposition velocities. 

4 i Analytical sehsiti vily is inadequate Io quantify many chlorinated organic spedes in 

precipitation. Methods to improve sensitivity {i,e alternative analytical methods or by 
increasing sample volume) need to be investigated. 

4> Because of the expense in operating a sampling network for chlorinated organics or other 

compounds it is essential that there be dose coordination between different monitoring 
groups to avoid duplication of effort and to enhance information exchange 

5) A quality assurance program needs to be incorporated into the monitoring effort tq ensure 

that the data quality characteristics of accuracy, precision, completeness, representativeness 
and comparability are attained. 
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TABLE 1: SUMMARY STATISTICS OF SELECTED CHLORINATED ORGANIC COMPOUNDS IN 
PRECIPITION AND AIR. LIMITS OF DETECTION (LQD) IN PRECIPITATION (10 LITRES) ARE 0J» NG/L 
FOR HUB. o-BHC AND r"HC AND 0-O2 NC/L FOR PCI. LOD IN AIR 11500 Ml ARE 0.001 NCVM* FOR 
HCB, a-BKC AND v-BHC AND 0O0M NC/L FOR PCS. 
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